It is shown that the matter content of F-theory compactifications on elliptic Calabi-Yau threefolds is encoded in the GromovWitten invariants.
Introduction
The matter content of six-dimensional theories resulting from compactification of F-theory on elliptic Calabi-Yau threefolds has been obtained in [1] by using Tate's algorithm.
Another algorithm for obtaining the matter content of sixdimensional theories has been proposed in [2] . This algorithm allows to obtain the matter content from the generalized GreenSchwarz anomaly cancellation condition.
The purpose of the present paper is to show that the matter content of F-theory compactifications on elliptic Calabi-Yau threefolds is encoded in the Gromov-Witten invariants.
Gromov-Witten invariants
Let us consider the chains of elliptic fibred Calabi-Yau threefolds recorded in Table 1 , where F n is the Hirzebruch surface and (h 21 , h
11
) are the Hodge numbers. The chains for each n have similar properties, therefore we will treat in some detail only the first three models of the chain n = 2. Application of the program INSTANTON [3] to these models gives the Gromov-Witten invariants recorded in Tables 2, 3 and 4. Note that our normalization is given by
where J 3 is the topological coupling [4] . 
Matter content
From Tables 2 and 3 we infer the relation for the Gromov-Witten invariants
This relation describes the phase transition between the models X 24 (1, 1 
The matter content of the model X 20 (1, 1, 2, 6, 10)
4,190
−372 can be read off from (2) . The result is 28 2 .
From Tables 3 and 4 we infer the relation for the GromovWitten invariants
This relation describes the phase transition between the models X 20 (1, 1, 2, 6, 10) Applying the analogous consideration to the remaining models listed in Table 1 we obtain the matter content recorded in Table 5 . Table 5 : Matter content of models with enhanced gauge groups (for n = 2, 4, 6, 8, 10, 12) .
